Light transmission through single subwavelength apertures drilled in a metallic film can be greatly increased by periodically structuring the surface surrounding the aperture. 1, 2 The normalized transmission η, defined as the transmission through the structure normalized to the photon flux incident on an open aperture, can be several times larger than unity. This high transmission phenomenon, called extraordinary optical transmission, has been achieved with the so called bull's eye structure, or its one dimensional equivalent, a single slit flanked by periodic grooves on each side. 2 The grooves resonantly couple incident light into surface waves, which constructively interfere with the light directly incident on the aperture. 3, 4 The surface waves are either surface plasmon polaritons (SPP) 5 in the case of real metals in the visible and near infrared spectral range, or spoof SPP for perfect metals. 6 Both conventional or spoof SPPs are p-polarized waves, i.e. the magnetic field is parallel to the grooves. In the slit and groove case, the absence of cutoff frequency of the fundamental p-polarized slit mode renders possible the excitation of cavity resonances for any slit width, 7 increasing further light transmission. 3 As both waveguide resonances in subwavelength slits and excitation of surface waves are p-polarized processes, slit and grooves structures are intrinsically polarization sensitive. This has been advantageously exploited in several studies, for example to filter polarization 8 or to control the polarization state of optical devices. 9 However, most of the s-polarized light is lost. This is a drawback in applications where high throughput is necessary, such as low noise 8 or high speed 10 photodetectors.
In order to increase s-polarized transmission, it is first necessary to use a slit width such that it is above the cutoff width. Also, the presence of a thin dielectric layer on top of the slit and groove structure permits s-polarized incident light to couple to dielectric waveguide modes, be directed toward the slit and boost s-polarized transmission. At the same time, p-polarized light is still resonantly transmitted. This scheme was recently proposed and theoretically investigated by several of the present authors. In order to validate the experimental measurements, we have performed numeric calculations using the coupled mode method. 11 For simplicity, gold has been treated as a perfect electric conductor (PEC) and a fixed dielectric constant ε d = 2.25 has been used to represent both the PMMA layer and glass film. As a rule, the PEC approximation provides a good semi-quantitative agreement with the experiment for s-polarization in the optical region. For p-polarization the results based on PEC approach are not reliable for wavelengths shorter than 600 nm, but the agreement improves with increasing wavelength. The finite collection angle of the experiment has been taken into account in the calculations by restricting the integration interval of the propagating part of the transmitted angular spectra.
Transmission measurements were first made without the PMMA layer. For p-polarization, high transmission induced by SPP excitation is expected at a wavelength λ close to
where n is an integer indicating the SPP order, ε m and ε d are respectively the dielectric constant of the metal and the dielectric medium at the interface with the metal (in the present case air).
1,2 As scales with p, the transmission peak is red-shifted on increasing p. This is what is seen in Fig. 2(a) for w = 311 nm, where the high transmission peak (η ≈ 1) measured at λ ≈ 725 nm for p = 600 nm shifts to λ ≈ 800 nm for p = 680 nm. In the s-polarization case, the transmitted spectrum is independent of period [ Fig. 2(b) ] since no surface waves are resonantly excited. At wavelengths larger than the cut-off wavelength λ c , the fundamental slit mode for spolarization is evanescent, inducing a transmission reduction 12, 13 . λ c = 2wε d 1/2 for perfect metals. λ c is slightly larger in the case of real metals due to their finite conductivity 13 . For w = 311nm, the transmission drops for λ > 700nm. Decreasing w reduces the transmission 12 , as is shown in Fig. 2(c) .
Measurements are in good agreement with the calculated spectra. 
